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ABSTRACT 
Limitations to current solar cells include the high cost of pure silicon and poor current transfer within cells. An 
emerging alternative is single-walled carbon nanotubes (SWCNTs), which when combined with DNA and 
porphyrin chromophores can generate a current when absorbing light. We sought to find a chromophore and 
conditions that would promote bonding to the SWCNTs and improve light harvesting, while being able to 
regenerate on the film after being damaged. This was experimentally tested by first making SWCNT films on 
conducting glass slides. These were then functionalized in solutions of chromophore and spectra were 
measured to determine the bonding and absorbtion changes. Samples were also tested on an electrode system 
to measure photocurrents. Key shifts were noted for functionalization in porphyrin and defunctionalization in 
buffer solution, which caused the release of chromophore by DNA conformation change. The films consistently 
generated an electric current when exposed to light, with increased current from assembled SWCNT-DNA-
porphyrin complexes. Through this testing we found that the regeneration was feasible with the solutions tested 
on the SWCNT films and chromophore solutions. Further research can be done regarding DNA bonding 
interactions with porphryin and SWCNTs to promote functionality of the light-harvesting donor-acceptor complex. 
KEYWORDS 
Solar cell, chromophore, porphyrin, carbon nanotubes 
 
REFERENCES  
(sample format provided below) 
Zhang, H., Baker, B. A., Cha, T.-G., Sauffer, M. D., Wu, Y., Hinkson, N., Bork, M. A., McShane, C. M., Choi, K. 
S., McMillin, D. R., Choi, J. H. (2012). DNA Oligonucleotide Templated Nanohybrids Using Electronic Type 
Sorted Carbon Nanotubes for Light Harvesting.Advanced Materials, 24(40), 5447-5451. 
Murakami, Hiroto; Nomura, Takuro; Nakashima, Naotoshi, “Noncovalent porphyrin-functionalized single-walled 
carbon nanotubes in solution and the formation of porphyrin–nanotube nanocomposites” (2003). Chemical 
Physics Letters 378. 
